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Winding for a transformer or a coil and method for the 

production thereof 

Description 

5 

The invention relates to a winding for a transformer or a 
coil, as claimed in the precharacterizing clause of claim 
1. The invention also relates to a method for production 
of a winding according to the invention. 

10 

Windings for transformers or coils are generally produced 
from an electrical conductor in the form of a strip. A 
conductor such as this is wound around a winding axis to 
form turns during the production of the winding. In order 
15 to ensure that the individual turns are electrically 
isolated from one another, an insulating material is 
interposed between radially adjacent turns. 

In order to produce a winding, the conductor and a 
20 separate insulating material in the form of a strip are 
fitted to a respective feed roll apparatus for a winding 
machine, thus requiring corresponding fitting times. In 
order to prevent short-circuits between individual turns, 
it is necessary to ensure while winding the turns that 
25 the conductor does not project beyond the insulating 
material at the side. In order to compensate for 
tolerances and linear movements during the winding 
process, the insulation material must therefore be 
significantly broader, for example by 20 mm, than the 
3 0 conductor. 

Against the background of the abovementioned prior art, 
the object of the invention is to specify a winding which 
can be produced particularly easily for a transformer or 
35 a coil, and a corresponding production method. 
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According to the invention, this object is achieved by a 
winding for a transformer or a coil having the features 
mentioned in claim 1. 

5 A winding according to the invention is accordingly 
characterized in that an electrical conductor which is in 
the form of a strip and is wound around the winding axis 
in order to form turns is non-detachably connected to at 
least one insulating material layer on at least one broad 
10 face. 

The insulating material layer, which is already connected 
to the conductor during the production of the winding, 
ensures the electrical isolation between radially 

15 adjacent turns. This avoids faults caused by the 
conductor sliding with respect to the insulating material 
layer during the winding process. In addition, there is 
no need for technical measures which are otherwise 
required to avoid sliding. This therefore considerably 

20 simplifies the production of a winding. 

Furthermore, radially adjacent turns are wound without 
any axial offset with respect to one another, that is to 
say all of the turns are located completely one on top of 
25 the other. This further simplifies the production of the 
winding, and the extent of the winding in the axial 
direction is reduced. 

The connection of the conductor to the insulating 
3 0 material layer is advantageously produced over the 
complete area on the broad face. A connection over the 
complete area reduces the risk of tearing off or partial 
detachment of the insulating material layer from the 
conductor, as exists in particular during the winding 
35 process. However, it is also feasible for the conductor 
to be connected to the insulating material layer only in 
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places, by means of adhesion spots or by adhesive bonding 
in the form of a strip or strips. 

In one advantageous refinement, the conductor is non- 
5 detachably connected to a respective insulating material 
layer on both broad faces. Two radially adjacent turns of 
the conductor in the winding are then isolated by two 
respective insulating material layers located one on top 
of the other. If one insulating material layer is faulty, 
10 for example by having a hole or a crack, then a further 
insulating material layer is also provided, which ensures 
the isolation between the turns. 

The turns are advantageously designed such that the 
15 conductor is arranged with its lateral direction, which 
is located in its broad face and is at right angles to 
its longitudinal direction, parallel to the winding axis. 
The winding is thus formed in a particularly compact and 
space -saving manner. 

20 

The width of the insulating material layer corresponds 
approximately to the width of the conductor. This means 
that the insulating material layer is advantageously only 
as broad as the conductor itself. This results in a 
25 saving of insulating material. 

The object according to the invention is also achieved by 
a method for production of a winding for a transformer or 
a coil having the features stated in claim 13 . 

30 

On the basis of the method according to the invention, a 
winding material in the form of a strip is wound around a 
winding axis without any axial offset to form turns. The 
winding material in this case has an electrical 
3 5 conductor, which is in the form of a strip and is non- 
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detachably connected to at least one insulating material 
layer, at least on one broad face. 

There is therefore no need, as in the past, to fit at 
5 least two separate materials, specifically a conductor 
and an insulating material, to at least two different 
feed apparatuses on a winding machine, but only one 
winding material onto one feed apparatus, thus shortening 
the required preparation time, or fitting time. 
10 Furthermore, the use of the winding material prevents the 
conductor strip from moving with respect to the 
insulating material strip during the winding process in 
such a manner that complete coverage of the broad face of 
the conductor strip is no longer ensured. 

15 

In one advantageous development of the method according 
to the invention, the winding material is produced before 
the winding of the turns by the conductor being non- 
detachably connected to the insulating material layer on 
20 one broad face. In this case, it is particularly 
advantageous for the conductor to be connected to the 
insulating material layer over its entire area. This 
minimizes the risk of the insulating material layer 
becoming detached from the conductor in places during the 

2 5 winding process. 

In one advantageous refinement of the method according to 
the invention, the winding material is produced by 
connection of the conductor to a respective insulating 

3 0 material layer on both broad faces. During the winding of 

the turns, two respectively opposite insulating material 
layers are then formed between two radially adjacent 
turns of the conductor. A winding strip such as this 
ensures adequate isolation between radially adjacent 
3 5 turns even if one of the insulating material layers is 
faulty in places. 
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In one particularly advantageous refinement of the 
invention, the at least one insulating material layer of 
the winding material is additionally non-detachably 
5 connected to the respective radially adjacent turn. In 
this case, the broad face of the insulating material 
layer which faces away from the conductor is connected to 
the broad face of the winding material of the respective 
radially adjacent turn, 

10 

If the winding material has only one insulating material 
layer, then this insulating material layer on one turn is 
connected to the conductor of the adjacent turn. If the 
winding material has a respective insulating material 
15 layer on both broad faces of the conductor, then one 
insulating material layer on one turn is connected to an 
insulating material layer on the adjacent turn.. Such 
additional connection of the turns to one another 
advantageously increases the mechanical strength of the 

2 0 winding. 

The additional connection is produced, for example, in 
the form of adhesive bonding, by application . of an 
additional adhesive layer to the insulating material 
25 layer before or during the winding process . 
Alternatively, the insulating material layer may already 
contain an adhesive. 

Furthermore, the insulating material layer can be made 

3 0 available for the production of the winding material in a 

solid but uncured state. The adhesive bonding then takes 
place after the winding of the turns in a separate curing 
process which is carried out, for example, by heating of 
the winding . 



35 
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Further thermal or chemical processes, which allow the 
insulating material layer to be connected to the 
conductor or allow two insulating material layers to be 
connected to one another, can also be used. 

5 

Further advantageous refinements of the invention can be 
found in the further dependent claims . 

The invention, advantageous refinements and improvements 
10 of the invention, as well as further advantages , " will be 
explained and described in more detail with reference to 
the drawings, which illustrate exemplary embodiments of 
the invention, and in which: 

15 Figure 1 shows a cross section through a winding 
material with one insulating material layer. 

Figure 2 shows a cross section through a winding 
material with two insulating material layers, 

20 

Figure 3 shows a longitudinal section through a winding, 
and 

Figure 4 shows a plan view of an end surface of a 

2 5 winding. 

Figure 1 shows a cross section at right angles to the 
longitudinal direction through a winding material 11. The 
winding material 11 has an electrical conductor 10 in the 

3 0 form of a strip, and an insulating material layer 12 

which is noh-detachably connected to a first broad face 
101 of the conductor 10. The first broad face 101 of the 
conductor 10 in this case runs at right angles to the 
plane of the figure. Furthermore, a first narrow face 
35 103, a second narrow face 104 and a second broad face 102 
of the conductor can be seen in the illustrated figure. 
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A lateral direction 17 is located in the broad face 101 
of the conductor 10 and is at right angles to the 
longitudinal direction of the conductor 10. The lateral 
5 direction 17 is the intersecting straight line from the 
broad face 101 of the conductor 10 and the plane of the 
figure . 

The illustration shown here is not to scale and, in the 
10 case of a real conductor 10, the ratio of the length of a 
broad face to the length of a narrow face is about 20:1 
to 1000:1, preferably 500:1. However, other ratios of the 
lengths of the broad face and narrow face are also 
feasible and are within the scope of the invention. 

15 

The conductor 10 is composed of a conductive material, 
for example copper, aluminum or an alloy having at least 
one of these materials. Epoxy resin or polyester imide 
may be used, inter alia, as the material for the 

20 insulating material layer 12. The insulating material 
layer 12 is applied to the conductor 10 by spray coating 
or powder coating, for example. It is likewise feasible 
for the insulating material layer 12 to be connected to 
the conductor 10 with the interposition of an adhesive 

25 layer, which is not shown here. 

The width of the conductor 10 in one typical embodiment 
is about 300 mm to 1400 mm, preferably 1000 mm. The 
thickness of the conductor 10 is about 0.5 mm to 3 mm. 
3 0 This results in a typical conductor cross section of up 
to 4200 mm^. However, other widths and/or thicknesses of 
the conductor 10 are also feasible . 

This example is based on a continuous insulating material 
35 layer 12 which completely covers the broad face 101 of 
the conductor 10. However, it is also feasible to provide 
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a plurality of insulating material layers, which are 
located alongside one another and each cover a sub-area 
of the broad face 101, instead of one continuous 
insulating material layer 12 . 

5 

Figure 2 shows a cross section at right angles to the 
longitudinal direction through a second winding material 
13. This illustration is likewise not to scale. The 
reference symbols from Figure. 1 are adopted in the 
10 following text, where these relate to identical features 
to those in Figure 1 . 

The second winding material 13 likewise has the conductor 
10, which is non-detachably connected to a respective 
15 insulating material layer 12, 14 on its two broad faces 
101, 102. 

While the turns are being wound, the insulating material 
layer 12 of one turn is wound on the second insulating 
2 0 material layer 14 of the radially adjacent turn. 

Radially adjacent turns of the conductor 10 are thus 
isolated from one another by two insulating material 
layers 12 and 14 . 

25 

Figure 3 shows a longitudinal section through a winding 
along a winding axis 16. This illustration is also not to 
scale. The winding has a plurality of turns 20 composed 
of a winding material which is wound around a hollow 
30 cylinder 18. The winding material has an electrical 
conductor in the form of a strip, as well as an 
insulating material layer, or two insulating material 
layers, although the conductor and the insulating 
material layers are not shown in this illustration. 

35 



1. 
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In this example, the winding axis 16 coincides with the 
longitudinal axis of the hollow cylinder 18. In addition, 
a ferromagnetic core (which is not illustrated here) can 
be inserted into the hollow cylinder 18. 

5 

A further lateral direction 19 of the conductor of the 
winding material, which is defined as in Figure 1, and 
which is shown for one of the turns 20, runs parallel to 
the winding axis 16. The turns 2 0 are located one on top 
10 of the other along the winding axis 16 without any axial 
offset, with radially adjacent turns overlapping 
approximately completely. 

A winding such as this can be used, for example, in a 
15 power transformer for power transmission with a rating 
from about 50 kVA to 10 MVA. The winding can also be used 
in a transformer with a higher or lower rating. In 
particular, use is envisaged as an undervoltage winding 
for a rated voltage from about. 1 kV to 30 kV or more. 
20 However, use at a lower voltage, from about 0.4 kV to 
1 kV, is also feasible. 

Figure 4 shows a plan view of one end surface 30 of a 
winding which is part of a coil. This illustration is 
25 likewise not to scale. The turns are wound around a 
ferromagnetic core 22 which, in this example, has a 
square cross section. The winding axis of the turns 
coincides with the center axis 23 of the core 22. 

30 In the illustrated figure, the turns are permanently 
connected to the core 22. Alternatively, the core 22 may 
be movable along its center axis 23. In this case, the 
inductance of the coil can be varied by insertion of the 
core 22 continuously or in steps into the turns, or by 

35 moving the core 22 out of the turns. 
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A connecting element, which is not shown here, is 
attached to a radially inner conductor end 26 of the 
winding. Furthermore, a second connecting element, which 
is likewise not illustrated, is attached to a radially 
outer connector end 28. The coil can be connected to a 
circuit by means of the connecting elements that have 
been mentioned. 

The broad face of the outer turn, which faces away from 
the radially inner adjacent turn, forms an envelope 
surface 24 of the approximately cylindrical winding. 
Covering insulation, which is not shown here, is applied 
to the envelope surface 24 and to the end surface 30. 

Covering insulation on the end surface 3 0 of the winding 
ensures insulation of the narrow faces, located there, of 
the conductor, which is not shown here. Covering 
insulation on the envelope surface 24 of the winding 
insulates the radially outer turn from the exterior. 
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List of reference symbols 





10 : 


Conductor 




11 : 


Winding material 


5 


12 : 


Insulating material layer 




13 : 


Second winding material 




14 : 


Second insulating material layer 




16 : 


Winding axis 




17 : 


Lateral direction 


10 


18 : 


Hollow cylinder 




19 : 


Further lateral direction 




20 : 


Turn 




22 : 


Core 








15 


24 : 


Envelope surface 




26: 


First conductor end 




28 : 


Second conductor end 




30 


End surface 




101: 


First broad face 


20 


102 : 


Second broad face 




103 : 


First narrow face 




104 : 


Second narrow face 



